Toxicity of H2-receptor antagonists to isolated rat hepatocytes: structure-activity relationships.
Oxmetidine is a potent and specific antagonist of the histamine H2-receptor. Oxmetidine is also cytotoxic to isolated rat hepatocytes through inhibition of mitochondrial oxidative phosphorylation. The purpose of this investigation was to test a variety of H2-receptor antagonists that are structural analogs of oxmetidine in an attempt to identify a critical structural component or a physicochemical property of the molecule which may be responsible for cytotoxicity. Six histamine receptor H2-antagonists were tested. The minimum drug concentrations that caused 100% cell death (leakage of intracellular lactate dehydrogenase and loss of intracellular potassium) ranged from 0.87 to 22.50 mM for the analogs tested. At toxic concentrations, two of the least potent analogs, SK&F 92909 and SK&F 9205A both caused a rapid decrease in hepatocyte O2 consumption and ATP content which occurred before any evidence of cell injury. The potency of these molecules as cytotoxicants to isolated hepatocytes did not correlate with their potency as histamine H2-receptor antagonists whereas there was a significant correlation between increasing potency and increasing octanol/water partition coefficients. These data suggest that lipid solubility may be a key factor in the cytotoxicity of this class of drugs to isolated rat hepatocytes.